Introduction

GSC 4589-2999 (V =10
m .54) is classified as an eclipsing binary star in the SIMBAD database. The system was discovered by Liakos and Niarchos (2007) , who provided an R band light curve. The binary has been included in our multi-colour photometric programme. Liakos et al. (2011) presented BVRI light curves and the radial velocities. The physical properties and the absolute parameters of the components were given in their study.
We report the new photometric observations, and discussed the light and colour variations of the system. The system is important not only because it joins the group of Algol type binary systems, but also because it is a part of an active Algol systems with total eclipse as we have showed in this study.
Observations
Observations were acquired with a thermoelectrically cooled ALTA U+42
2048×2048-pixel CCD camera attached to a 40-cm Schmidt-Cassegrain MEADE During the observations, we obtained four primary and one secondary times of minimum light. All the available times of minima are given in Table 1 . We combined our times of minima with the literature and obtained the new light elements as follows:
All the phases in the tables and the figures are calculated with these new 2 light elements. The O − C diagram constructed by using the light elements given in Equation 1 indicates no variability of the period. Liakos and Niarchos (2009) 2 Sipahi et al. (2009) 3 This Study
The observed V light and B-V colour curves are shown in Figure 1 . The shape of the light curves indicate that GSC 4589-2999 is an Algol type binary.
The system has a totality in the secondary eclipse, which lasts about ∼1. arise from an uneven distribution of star spots over the surface of the rotating star (Hall, 1976) . The general features are not similar to those of the light curves previously taken from Liakos et al. (2011) .
Discussion and conclusions
The activity of both components
The previous light curves of the system have been presented and their variations discussed by Liakos et al. (2011) . They argued for a cool spot in the secondary component. However, all the phenomena observed in the light curves could not be explained by taking into account only one component's spot activity. GSC 4589-2999 has a totality in the secondary eclipse. The brightness level at totality of the secondary minimum change in each observation. This light variability seen in the total secondary eclipse should be originated from the more massive primary star. Liakos et al. (2011) analysed the light curves with the radial velocity curve and derived the orbital parameters of the system. Using these parameters of the system in this study, the R-band light curves observed in 2008 and 2009 were modelled by fitting dark spots onto the surface of the primary and secondary components with using the PHOEBE V.0.31a software (Prša & Zwitter, 2005) . The result spot parameters are listed in Table 2 . The synthetic light curves obtained from the modelled light curves are seen in Figure 2 .
The shape of the light curves at the bottom of the primary minima
The system shows at primary minimum either a curved bottom normal for a partial eclipse or a flat bottom which resembles a total eclipse. In order to study further changes at the primary minima, the observations in R T Spot /T Sur 0.6 0.8 0.6 0.60 will be changed whether the spots are located at minimum phases toward to observing side or not. The brightness level of the primary minima in all filters are listed in Table 3 . The variation of the brightness level in R filter are seen in Figure 3 . As seen from Table 3 and Figure 3 , the brightness level of the primary minimum is decreasing ∼0 m .09 during three years. It seems likely that the brightness changes in the secondary component caused by spots is responsible for these variations.
We conclude here that the system exhibits both types of bottoms of the primary minimum and the change between two types occurs rather frequently and rapidly. Many investigators have reported such activities on active Algol binaries. Olson (1982a,b ) discovered the variable depth, which was only a little but considered real, of the total primary minimum in U Sge. Olson (1987) proposed an explanation that the brightness changes could be due to 7 the temperature variations on the photosphere of the cool component.
The out-of-eclipse variation
The 
The short-term variation behaviour in light and colour curves
Apart from the long-term variations in the light curves, examining each nightly observation day by day demonstrated that there are also some distinctive short-term variations in even one observing season. As seen from 
Results
Based on the results presented in the previous sections we draw conclusions as follows;
• The main features of the light curves are: a) the asymmetry in the minima and the unequal maxima; b) the larger brightness variations at total primary minima than at any other phase. The observed light variations of GSC 4589-2999 can be well explained by the spot activity occurring on both 11 components of the system.
• When the spots located on the components are seen at minimum phases, the amplitude of the light variation is larger than in other phases. These phenomenon is generally referred to a greater concentration of active regions when the active longitude is on the hemisphere facing the companion (Lanza et al., 1998 ).
• The out-of-eclipse brightness variation of the system were examined in (Dal et al., 2012) .
• Another important feature observed in the system is colour variation behaviour. The B −V colour is sometimes getting bluer, while the brightness of the system is increasing. However, the B − V colour is also getting bluer, while the brightness level is decreasing. As it is well known, the long-term photometric studies of Solar like old stars demonstrated that the brighthot features such as faculae provide larger excess to the total light, instead of the cool-dark features such stellar spots. These bright-hot features are generally located around the cool spots in the active regions on the stellar surface. In such a case, the cool-dark spots cause general light variations due to the rotational modulation. In addition, the bright-hot faculae cause some additional blue excess in B − V and especially U − B (Wilson, 1994; Berdyugina, 2005) . If GSC 4589-2999 is a Solar like old system as offered by Liakos et al. (2011) , the bright-hot features like faculae could occur on the stellar surface and also can cause the variations seen in the colour curves of both 2008 and 2009.
• The short-term variations such as those observed from the system of GSC 4589-2999 are generally observed in the young and rapidly rotating BY Dra type stars (Strassmeier, 2009) , such as AB Dor (Amado et al., 2001 ) and LO Peg (Pandey et al., 2011) and also some low-mass close binary systems, such as DK CVn (Dal et al., 2012) . However, according to the results obtained by Liakos et al. (2011) , GSC 4589-2999 is an evolved system. In this case, the rapid variability seen in the system can not be caused due to young age, but it should be due to the binarity effect.
• It is clear that more observations will be necessary to describe the longterm activity of GSC 4589-2999. Similar variations have also been observed for other active Algol binaries (Olson, 1987) . We conclude that GSC 4589-2999 is a new Algol type active binary with a changing light curve.
• GSC 4589-2999 has very high activity level. In terms of stellar astrophysics, the chromospherically active binary systems like GSC 4589-2999 are very important to understand the stellar evolution and also evolution of the angular momentum. have already revealed that the radii of chromospherically active components are found dramatically larger than expected ones. The main effect on the larger radius seems to be the chromospheric activity. Although the general dividing is seen for the low mass stars, there is no information for the stars from the spectral types G and K due to fewer samples. In this respect, so many systems like GSC 4589-2999 should be found to multiple the number of samples. In addition, López-Morales (2007) , Morales et al. (2008) and Morales et al. (2010) mentioned that the best way to find radius of a star is the light curve analyses of eclipsing binaries, especially having minima with totality.
Finally, it should be noted that the photometric observations of GSC 4589-2999 are continuing. Long-term photometry of the system will help paint a clearer picture of the activity nature of this interesting active binary.
